RESULTS
1. The mucosal intrinsic reflex; 1. On the denervated loop of rabbits there can be generally seen the contraction waves propagating rhythmically from oral to anal along over the intestinal wall . When the mucosal surface is stroked repeatedly with a piece of cotton wool at a spot, the contraction waves are sometimes remarkably increased in their amplitude above the spot stimulated (FIG . 1 A) , and sometimes summated to each other till the region concerned shows the aspect of a tetanic contraction as a whole (FIG. 1 B) , while the contraction waves are remarkably decreased in their amplitude below the spot stimulated (FIG. 1 A and B) . On ceasing the stimulation the excitation subsides gradually and the motility may be transitorily reduced below that observed before stimulation, while on the anal side the motility recovers rapidly and may be very often followed by a transitory excitation (FIG .  1 A and B) .
In guinea-pig jejunum only rarely the orthodromic waves propagate along the intestinal wall, although they are so week that they can not be recorded. The waves observable before the stimulation are so weak that their recording can not be taken. The effects are similar to those observed in rabbit intestine (FIG. 1) .
the spot stimulated the distinct inhibitory influence such as the lowering of the tone is rarely recognized on the record. We have, however, reason to believe that the inhibitory effect is in fact elicited below the spot stimulated, because the orally-reinforced waves do not propagate through the stimulated spot further anad, the fact suggesting that the considerable blocking or inhibitory effect may be produced anally.
2. In guinea pigs, in striking contrast to dogs and rabbits, the propagating waves are in most cases hardly seen, and instead of that solely very weak contractions occur here and there independently from each other. Under such a condition when the mucosal surface is stroked, a remarkable rise in tone accompanied with pulsations occurs just above the spot stimulated, the pulsations sending out strong waves antidromically, while below the spot stimulated no change at all occurs in motility. FIG. 3 illustrates one of the examples. The phenomena described above may be regarded as a basic type of response of the mucosal intrinsic reflex: The response of the reflex may basically consist of the rise in excitability of the intestinal muscle, which in turn results in a rise of muscular tone, thus enabling the initiation of phasic contractions recurrently at a certain critical level. A careful observation reveals that such phenomena can also be observed in rabbits and dogs but not so conspicuously as in guinea pigs, because in the former there are usually seen the waves that propagate along the intestinal wall and the usual reflex response is the reinforcement of these preexisting waves. FIG. 3 . In guinea-pig jejunum, stroking the mucosa produces the recurring antidromic waves in the region oral to the spot stimulated, while no change can be remarked in the region anal to the spot stimulated.
Explanations for this phenomenon are in text.
II. The muscular intrinsic reflex; When the wall of the dog jejunum is stretched at a spot, there occurs the extracontractions followed by a remarkable inhibition of the intestinal motility above and below the spot stimulated, the fact being fully substantiated in the previous experiments.
Also in rabbit's small intestine the same responses as above described can be observed (FIG. 4) . It is, however, to be noted that on the one hand the oral inhibition is usually developed only weakly and on the other hand the spot FIG. 4 . The effect of strectching the wall of the rabbit jejunum upon the intestinal motility.
During the period as indicated by a straight line the intestinal wall is stretched, the waves being inhibited both above and below the spot stimulated. In this case the extracontraction is not recognized. stimulated has a tendency to pulsate, sending out the waves orad and anad.
In guinea pigs the extracontractions are produced far more remarkably than in rabbits and the elicitation of any inhibition can in general not be conceivable since the intestinal motility is originally very weak (FIG. 5) .
III.
The intestinal intrinsic reflexes in the small intestine in vitro; When a
FIG. 6. The effects of stretching the wall of rabbit's jejunum in vitro.
A : Two minutes after the isolation of the loop. Inhibition results solely below the spot stimulated.
In addition stroking the mucosal surface produces no effect.
B: Five minutes thereafter inhibition results below the spot stimulated, whereas above the spot stimulated antidromically propagating waves are initiated. C : Twenty minutes thereafter, the antidromically propagating waves are produced above the spot stimulated, while below the spot stimulated there are produced two successive orthodromic contraction waves followed by inhibition. jejunal or ileal loop is removed from the rest of the body of rabbits and soaked in the Tyrode-bath, the intestinal motility is transitorily excited much more than in situ, the excitation being most probably due to the oxygen deficiency . About two minutes after the isolation of the loop the mucosal intrinsic reflex is entirely abolished, whereas the muscular intrinsic reflex remains unabolished, although the oral inhibition is very much reduced. The muscular reflex is abolished completely about 30 minutes thereafter.
The extracontractions can, however, be produced for a long time after the abolition of the intrinsic reflexes . FIG. 6 shows the responses of the muscular intrinsic reflex, the aspect of which changes with the lapse of time after the isolation of the intestine.
DISCUSSION
Usually in dogs and rabbits and rarely in guinea pigs the rhythmic waves propagate along the wall of the intestine. Under such a condition the mucosal intrinsic reflex reinforces these waves above the spot stimulated and weakens or abolished the waves below the spot stimulated. However, in the cases where the propagating waves are hardly noticeable, as is frequently the case in guinea pigs, the response of the reflex is elicited in a more basical or simpler form without complicated by participation of propagating waves: the response is in the form of a remarkable rise in muscular tone superimposed by pulsations which send out the waves, the one travelling orad vigorously, whereas the other travelling anad but being strongly inhibited in its course.
When the whole surface of the mucosa is stimulated, for example, by a rise in intraluminal pressure, the inhibitory response is overcome by the excitatory one, resulting response being thus all but the excitation of the motility of the intestine, as already substantiated on the intestine of dogs in situ.4) We, also with other investigators, have believed it reasonable to assume that a series of strong contractions, so-called reflex peristalsis, which can be produced by a rise in intraluminal pressure of the guinea-pig intestinal loop in vitro, might be due to the mucosal intrinsic reflex. The present experiments, however, reveal that the mucosal reflex is entirely abolished within a short time after the removal of the loop from the body. This fact suggests that the intramural nervous elements would be paralysed, when the intestine is removed from the body. If so, the elicitation of the so-called reflex peristalsis should not be attributed to the mechanism involved in the nervous elements. It may be thus pertinent to consider that the intestinal muscle itself is a causative agent of rhythmic contractions, in other words, grouping contractions which have been believed to be neurogenic in nature, are, in fact, of a myogenic origin. This conclusion may be supported by the results obtained by GINZEL.1) He showed that in the isolated guinea-pig ileum the necrosis of the mucous membrane did not abolish the so-called peristaltic reflex. In addition, in unpublished experiments we observed that a series of con- 
SUMMARY
The intestinal intrinsic reflexes are comparatively studied using the small intestine in situ as well as in vitro of dogs, rabbits and guinea pigs. 1. When the contraction waves propagate along the wall of the small intestine in situ, the effect of the mucosal intrinsic reflex generally consists of the reinforcement of the waves above and their weakening below the spot stimulated. This effect occasionally can be mixed with that described in 2. 2. When the propagating waves are hardly seen in the small intestine in situ, as is the case in guinea pigs, there occurs just above the spot stimulated a rise in tone superimposed by pulsations which send out the waves, the one travelling orad, whereas the other travelling anad but inhibited in its course. 3. In dogs and rabbits stretching the wall of the small intestine in situ produces usually an extracontraction followed by the inhibition of motility both above and below the stimulated spot. In guinea pigs the same stimulus as above initiates easily a series of extracontractions, while an inhibition, which may be expected to follow them, is not conspicuous. 4. In the small intestine in vitro the effect of the intrinsic reflexes are abolished completely in a short time (about 30 minutes.) after its isolation. However, the extracontractions produced by stretching the intestinal wall are fairly strong. From the results described above it may be concluded that the so-called reflex peristalsis, observed in guinea-pig small intestine in vitro, is not neurogenic but myogenic in its nature.
